Estrogens reduce bone loss in the ovariectomized, lactating rat model.
Estrogen treatment of ovariectomized, lactating rats improved retention of bone mineral mass by 15-25% compared to ovariectomized, lactating rats receiving vehicle only. On the second day postpartum all lactating rats were ovariectomized and were placed along with age-matched non-mated controls on a whole-wheat flour-based diet with 0.1% calcium and 0.4% phosphorus. On day 6 postpartum estrogen treatment was begun with either implantation of a slow-release 17 beta-estradiol pellet or with the first of daily subcutaneous injections in sesame oil (vehicle). Increasing doses of estrogen resulted in decreased food consumption and decreased litter weight gain, both well-known effects of estrogens. Ovariectomized, lactating rats implanted with a slow-release pellet containing 0.35 mg 17 beta-estradiol had mean serum estradiol levels of 113.5 pg/ml. At the end of 21 days of lactation, femurs of dams with placebo pellets showed loss of 54% of bone ash weight compared with the non-mated controls versus only 42% loss by rats receiving estradiol treatment. Rats were also injected with estradiol benzoate in a sesame oil vehicle at 3 dose levels of 1.6, 5, or 16 micrograms/day. Only the 5 and 16 micrograms/day doses significantly improved retention of bone mineral mass during lactation (+17% and +18%, respectively, vs vehicle-injected, lactating rats). Estrone administered by subcutaneous injection also improved retention of bone during lactation; however, injection of 50 micrograms/day of estrone was required to produce an equivalent bone retention compared to 5 micrograms/day of estradiol. Thus, treatment of ovariectomized, lactating rats with estrogens results in a significant reduction of the loss of bone mineral mass associated with lactation.